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Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as being

indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention.

In particular, in reviewing the applicant's arguments the examiner has

reexamined the specification and has determined that part of the confusion regarding

the applicability of the reference against the claims lies in the fact that the claims do not

clearly reflect the invention. The claims, as currently written, imply that the injection

timing is set based upon the geometry of the injection rate. This is not the case. The

applicant is instead setting a correction for the injection control signal based upon the

actual quantity being produced as represented by the geometry of the rate. For this

reason, the examiner suggests that all of the independent claims be amended to state

that the drive signal determined is for - - an injector control signal - - and not "the

injector" as currently claimed in line 10 of Claim 1. It is the control signal timing that is

being set based upon the injection rate and not the actual timing for the opening of the

injector. For example, Figures 1 and 2 of the applicant's disclosure show that the

needle lift does not coincide with the control signal and a similar result is true in Figure 4

of Crofts.

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set

forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the

invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.
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Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Crofts ('533).

In particular, the applicant's attention is directed to Figure 4 and the description

of this figure found in paragraphs [0036] through [0038] of the disclosure. More

specifically, the applicant's attention is directed to lines 33-38 of paragraph [0036] and

lines 13-18 of paragraph [0037]. These lines clearly indicate that the beginning and

ending of the control signal is determined from the geometry of the injection rate as

indicated by the lift sensor. The noted paragraph [0036] also states that the delay times

for each feedback cycle are stored and then used in the next injection cycle. In order to

use these variations, it would have been obvious to store them as learned values (if not

inherent).

Since Crofts states that he uses lift sensor feedback to control fuel metering it

would have been obvious for him to monitor fuel pressure and know flow areas for the

needle in order to know the quantity of fuel produced based upon the needle lift. The

use of these parameters would have been obvious as well in the calculation of injection

rates. The latter calculation by Crofts is further implied by the cited paragraphs. Finally,

a multi-sided geometry of for the injection rate would have necessarily resulted from the

multi-sided lift of the injection needle.

It would have been obvious to use the known injection rate geometry to

calculate the actual injection quantity and to adjust the control signal timing to produce

the desired injection period because this would have been an obvious way to
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compensate for unexpected injection delays and would have been one of the obvious

ways to control the control signal timing as suggested by the Crofts disclosure.

Applicant's arguments filed February 13, 2008 have been fully considered but

they are not persuasive. In particular, although the applicant does not argue the issue of

a multi-sided geometry for the injection rate, the examiner notes that assuming a

constant geometry of the needle and injector and d a constant pressure for the fuel, the

geometry of the rate would follow that of the lift just as it does in applicant's Figures 1

and 2. Even if the pressure were to vary somewhat during the injection, the geometry

would still be multi-sided as required by the claims.

Secondly, as noted in the rejection above, the applicant is using a quantity

determined from the injection rate area to determine a corrected control signal timing

and this type of needle position feedback is implied in Crofts.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Carl S. Miller whose telephone number is 571-272-4849.

The examiner can normally be reached on MTWTHF.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Steve Cronin, can be reached on 571-272-4536. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.
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Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

/Carl S. Miller/

Primary Examiner

Art Unit 3747


